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This invention relates to magnetic switches 
and more particularly to an improvement in the 
method and apparatus for selective magnetic 
switching required to operate a magnetic matrix 
memory. 3 

In an article in the RCA Review for June, 1952 , 
by J. A. Rajchman, entitled “Static Magnetic 
Matrix Memory and Switching Circuit,” there is 
described a method and apparatus for switch¬ 
ing a memory matrix. By “switching a memory io 
matrix” is meant the applications of pulses to a 
magnetic core in a memory matrix for the pur¬ 
pose of altering its magnetic polarity for either 
writing binary information therein or determin¬ 
ing the content of the information stored in that 13 
core. The article describes the magnetic matrix 
memory as comprising a plurality of magnetic 
cores preferably having rectangular hysteresis 
characteristics. The cores are all arrayed In 
rows and columns. Each column of cores has 20 
associated therewith a column coil which is in¬ 
ductively coupled to all the cores in that column; 
each row of cores has associated therewith a row 
coil which is inductively coupled to all the cores 
in that row. A reading coil is inductively cou- 25 
pled to all the cores in the memory. 

Information is stored in a core of the memory 
by driving it to saturation P or driving it to satu¬ 
ration N, P-N representing the opposite magnetic 
polarities. To drive a core to P or N, in the di- 30 
rection required to achieve the desired result, 
currents are applied to the row coil and the col¬ 
umn coil which intersect, and are both induc¬ 
tively coupled to, the desired core. To deter¬ 
mine the information stored in a core, the proper 35 
row and column coil which are coupled to that 
core are excited in one direction always (to pro¬ 
vide a drive toward P). If an output voltage is 
induced in the reading winding, then the par¬ 
ticular core interrogated was at N. If substan- 40 
tially no output voltage appears in the reading 
winding, then the interrogated winding was at 
P. Means must be provided for restoring that 
particular core to the condition N after inter¬ 
rogation, since the act of interrogation has driven 4g 
the core in N to P. 

In Pig. 3 of the article, there is shown 
and described a magnetic switch. This comprises 
a stack of cores which are all usually, in their 
standby condition at N. A number of select- 50 
ing windings are coupled to all the cores in ac¬ 
cordance with a desired combinatorial code (in 
the figure of the article this is chosen as binary). 
These coils serve as the plate loads of a num¬ 
ber of tubes which are used for selection or ad- 55 
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dressing the proper coils whereby only one of 
all the cores is driven to condition P, the re¬ 
mainder of the cores being left at N. Each core 
has an output coil. 

In Pig. 4 of the article, a magnetic memory 
is shown as being driven by two magnetic switch¬ 
es. One switch is used to drive the column coils 
and the other switch is used to drive the row 
coils. It will be appreciated that in order to drive 
a selected one of the magnetic memory cores, a 
drive must be applied to that core from both 
the row and column coils which are coupled to 
it. These row and column coils are the output 
coils of the switching cores. Accordingly, by si¬ 
multaneously driving from N to P one core in the 
switch driving the row coils, and one core in the 
switch driving the column coils, the voltages in¬ 
duced in the output coils may be used to drive 
the selected memory core to P. In order to re¬ 
store a memory core from P to N the two switch 
cores which were driven to P may be simultane¬ 
ously restored to N by exciting the N restore coil 
in each switch. 

If it is desired to leave the core in the memory, 
which has been driven to P, at P, then the res¬ 
toration of the X and Y, or row and column, 
switch cores must be in sequence. A sequen¬ 
tial restoration only applies one-half the re¬ 
quired magnetomotive force at a time to the de¬ 
sired memory core. In view of the substantial 
rectangularity of the hysteresis characteristic of 
the memory cores, the memory cores are left sub¬ 
stantially unaffected by any magnetomotive force 
which is less than a critical value determined 
by the core characteristics. Any application of 
excitation to a row coil alone or a column coil 
alone is always made to have an amplitude less 
than this critical value. However, the sum of 
the excitations to a row and a column coil are 
always made to have an amplitude in excess of 
this critical value. 

The time of propagation of signals through 
selective magnetic switches of the general type 
described in this article compares appreciably 
with the total time of operation. It is usually 
desired that each driving coil have a fairly large 
number of turns on each switch core and the out¬ 
put coil have a fairly low number of turns. This 
type of wiring has the effect of reducing the 
current requirements and increasing the voltage 
requirements, thus matching the switch to both 
the vacuum tube driving source and to the mag¬ 
netic memory matrix. This may be likened to 
a transformer wherein the turns of the selecting 
coils are the primary windings and the turns of 
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the output coil are the secondary windings. How¬ 
ever, considering a selecting coil, each of its 
windings on every core of the switch has an in¬ 
ductance which is proportional to the square of 
the number of turns. There is also some ca¬ 
pacitance to ground which is approximately pro¬ 
portional to the number of turns. Hence, a se¬ 
lecting coil behaves in the manner of a delay 
line and a pulse applied thereto operates on each 
core a little later than the preceding one. 

It should be appreciated that, to operate a 
matrix wherein two magnetic switches drive a 
magnetic memory, there must be a coincidence 
of signals from the switches at the selected mem¬ 
ory core. Where a switch is of a reasonable size 
such coincidence may be difficult, if not impos¬ 
sible, to attain in view of the different delay 
line effects described above. Therefore, the siae 
of a magnetic memory, as well as the switch size, 
is limited. 

It is an object of the present invention to ob¬ 
viate the restriction on the size of a magnetic 
switch memory due to delay line effects. 

It is a further object of the present invention 
to provide a novel apparatus for eliminating de¬ 
lay line effects in magnetic switches. 

Still another object of the present invention 
is to provide apparatus whereby there is co¬ 
incidence in the drives resulting from the out¬ 
puts of two magnetic switches regardless of 
which of the switch cores are driven. 

These and further objects of the invention 
are obtained by providing apparatus wherein the 
address on a magnetic switch core is trans¬ 
formed into a delay which is inserted in the 
drive to that magnetic switch core whereby the 
driving pulses applied to each magnetic switch 
core occur simultaneously. This insures that the 
output from the cores also occurs simultaneously 
whenever it is so desired. 

The novel features of the invention, as well 
as the invention itself, both as to its organiza¬ 
tion and method of operation will best be un¬ 
derstood from the following description when 
read in connection with the accompanying draw¬ 
ings, in which 

Figure 1 is a schematic representation of a 
magnetic memory matrix being driven by two 
magnetic switches, 

Figure 2 is a schematic diagram of one em¬ 
bodiment of the invention, and 

Figures 3, 4 and 5 are schematic diagrams of a 
second embodiment of the invention. 

Figure 1 in this application is the same as 
Figure 4 in the above noted article by Rajch- 
man. It is reproduced here for the purpose of 
better explaining the problem in obtaining a 
coincident drive from two magnetic switches as 
well as the solution thereof. 

Figure 1 herein may also be seen fully de¬ 
scribed and claimed as Figure 15 in an applica¬ 
tion by Jan A. Rajchman which is assigned to a 
common assignee. Serial No. 275,622, filed March 
8 , 1952, for “Magnetic Matrix and Computing 
Devices.” 

The magnetic matrix memory cores 10, the 
row coils 12 and the column coils ifl are all shown 
schematically in order to reduce the complexity 
of the drawing. The X and Y, or row and col¬ 
umn selecting switches each consist of a num¬ 
ber of cores 20 , one for each column or row in 
the memory matrix, as the case may be. Each 
core 20 in the sv/itch has a binary number as¬ 
signed thereto. The sense of the coupling of the 
selecting coils Si—Ss is in accordance with a 


4 

binary code. Each selecting coil pair is identi¬ 
fied with a digit in the binary number assigned 
to all the cores. One of the two selecting coils 
in a pair S 2 , St, Ss is excited if the digit is a 
5 zero, and the other of the two selecting coils 
Si, S3, Ss is excited if the digit is a one. The 
sense of the turns of the windings of the select¬ 
ing coils on each core is selected so that by ex¬ 
citing the selecting coils in accordance with a 
10 core identifying number, which may be termed 
the switch core address, only the windings on 
the selected core having a P going sense are ex¬ 
cited. One or more windings on the remaining 
cores having an N going sense are excited, thus 
15 preventing these cores from being driven to P. 
As an example, let it be desired to excite the 
magnetic matrix core i 0 ' in the lower right hand 
corner of the memory matrix. This requires the 
application of a drive to the Y or row coil switch 
20 core bearing the address 000 and the X or column 
coil switch core bearing the address 111. Such 
selection is made in the case of the row coil 
switch by exciting the left hand coil in each pair, 
and, in the case of the column coil switch, is 
25 made by exciting the right hand coil in each 
pair. This is done by simultaneously applying 
driving signals to the control grids of the driver 
tubes 3 BA, B, 32A, B, 34A, B, which have these 
coils as their respective plate loads. 

30 it will be appreciated that, as a result of any 
delay line effects occurring because of the in¬ 
ductive and capacitive impedances of the select¬ 
ing coils, the 000 core in the row coil switch will 
turn over before the 111 core in the column coil 
35 switch can turn over. Hence, the memory core 
can remain substantially unaffected. This con¬ 
dition cannot be tolerated, as the correct opera¬ 
tion of the memory matrix relies on the coinci¬ 
dence of signals. This difficulty could be over- 
40 come by delaying the driving signals to one 
switch with respect to the other so that the X 
and Y switch output would be coincident in time. 
Such an attack, however, has the disadvantage 
that the output signal from a switch core, and 
45 accordingly a memory core, would vary in time 
depending on its position. A preferable method 
is to insert delays in the application of a signal 
to both the X and Y switches. If the delay time 
per core is to and the memory core is in position 
50 x, y, and assuming there are n cores in each 
switch, then the correct delay to be inserted is 

(n—x)to in the x direction 
( n—y)to in the y direction 

55 Then the total delay is 

(n— x) to+xto=nto in X 
(n—y) to+yto=nto in Y 

and the signals are coincident. 

00 But if n, x and y are expressed in binary num¬ 
bers, then (ti— x) is equal to the complement of 
x, all redundant more significant digits being 
neglected. 

Hence delays should be inserted that are pro- 
05 portional to the complement of the desired ad¬ 
dresses. The insertion of these delays makes it 
possible to increase the number of primary turns 
on the switches and hence to improve the match 
of the switch to the driving source. This is es- 
70 sential if reasonable economy of power in the 
driving tubes is to be achieved. 

It is noteworthy that any delays required for 
obtaining the coincidence signals at a particular 
memory core which are applied in driving the 
75 switch cores must also be applied in restoring the 
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switch cores to their N or standby condition if it pany, and is called in the book a “screen-coupled 
is desired to bring the magnetic memory core back Phantastron.” This circuit, when it receives a 
to the condition N. In other words, if the switch pulse from a pulse source which may be iden- 
cores are to be simultaneously restored, then the tified as a “write pulse source” 48, will provide an 
same delay must be inserted as is inserted when 5 output pulse having a width determined by the 
the switches are simultaneously driven. Each voltage received from the digital to analog con- 
switch is restored to N by applying a signal to the verter network 42. The output pulse from the 
tube 36 which has the N restore coil 38 as its monostable Phantastron 46 is differentiated by a 
plate load. differentiation network 50 and then a diode 52 

Figure 2 shows a schematic diagram of one 10 is used to bypass the negative half of the wave 
system for providing the required delays to the so that the resulting positive half of the wave, 
address signals being applied to the driver tubes of which is provided by the trailing edge of the dif- 
a magnetic switch. A flip-flop register 43 of the ferentiated output from the monostable Phanta- 
type which consists of a number of binary stages stron, is applied to an N gate 64 and a P gate 
or bistable multivibrators each of which may be ig 56 simultaneously. These N and P gates are the 
set to have one or the other of its two outputs same as the “and” gates previously described 
with a high potential to represent a zero or a one which are coupled to the output of the address 
is employed for the purpose of staticizing, or set- register. 

ting up as steady state voltage levels, in binary If it is desired to write P, a pulse is provided 
digital form, the address of the switch core se- 20 from a write P pulse source 58 to prime the P 
lected. Such binary registers are well known in gate so that upon the arrival of the positive pulse 
the art, and, for example, are described in Patent (from the monostable Phantastron) a univibra- 

No. 2,591,931 to Grosdoff, or in a book, High Speed tor 6B or single shot trigger circuit is pulsed by 

Computing Devices, by Engineering Research As- the output of the P gate. This in turn provides 
sociates, on pages 277, 279, Chapter 3. One “and” £5 an output pulse which permits the “and” gates 
gate 30'A, B—34'A, B is provided for and asso- 30'A, B—34'A, B which were primed by the ad- 
ciated with each of the driver tubes 30A, B—34A, dress register to apply the proper address signals 
B employed in a magnetic switch. The output to the switch driver tubes simultaneously, 
of the address register 40 is applied to these “and” Since the N restore coil 38 (shown in Figure 1) 
gates to prime them in accordance with the 30 is coupled to all the switch cores, no “and” gate 
dictates of the staticized address. These “and” is required before the N restore tube 36. A delay 

gates may be of the type which are described in of the same order as is required in writing P in 

High Speed Computing Devices, by Engineering a memory core is required in writing N, however. 
Research Associates, chapter 4, or in an article Therefore, in response to a second pulse from 
by Felker in Electrical Engineering, December, 35 the write pulse source 48 and a signal from the 
1952, entitled “Typical Block Diagrams for a N restore pulse source 62, the N gate 64 is opened 

Transistor Digital Computer.” “And” gates re- to pass the trailing edge of the output from the 

quire that at least two inputs be simultaneously Phantastron to drive another univibrator 66 . The 

present before an output is obtained. One input output of this is applied to the grid of the N 

may be said to prime an “and” gate so that the 40 restore tube 36. Thus the selected switch cores 
second input causes it to provide an output. The may be returned from P to N simultaneously car- 

output from each “and” gate is applied to the rying a selected memory core to N with them, 

grid of an associated driver tube 30A, B—-34A, The X switch and the Y switch each require 

B to drive the selecting coils Si-Se of a switch. a system of the sort shown in Fig. 2. 

Therefore, since the address register primes cer- 45 Figure 3 is a general schematic drawing of an- 
tain ones of the “and” gates in accordance with other embodiment of the invention. It shows a 
the address entered therein, only those tubes will controllable delay line which is used for the 

be driven when the “and” gates are operated purpose of insuring the coincidence of the out- 

which apply selecting currents to the switch core puts from the row and column switches driving 
whose address is indicated in the address register. 50 a magnetic memory. The amount of delay re- 
A second part of the output of the address quired is, as previously, determined by the ad- 
register is applied to a rectangle which is labeled dress stored in the register. The address stored 
a “Digital to Analog Converter Network” 42. in the register 40 determines the number of delay 
This network is of the type shown and described elements 70 which are inserted between the in- 
on pages 63 through 66 as a “Decoder” in a re- 55 put 72 and output 74 of the delay line 76, and 
port R-211 entitled “A Magnetic Matrix Switch the number of delay elements which are by- 
and Its Incorporation into a Coincident-Current passed. This control is represented by means 
Memory,” by Kenneth H. Olsen, which was made of the dotted lines 78 which are connected from 
by the Digital Computer Laboratory, Massachu- the register to the various switches 80, 82 in the 
setts Institute of Technology on June 6 , 1952. 60 delay line. A delay element 70 may be any well 
The address information is provided in digital known electrical delay element such as, a lumped 
form to the digital to analog converter network constant R-C or L-C line, a mercury delay line 
42. The network can provide as an output one or the like. A pulse from the writing pulse source 
analog voltage which is representative of the 48 is applied to the input 72 of the delay line 76. 
digital number and another analog voltage which 65 If a switch core requires a maximum delay, then 
is representative of the complement of the digital all the upper switches 86 are closed so that the 
number which expresses the address of the desired pulse travels through all the delay elements until 
core in the switch. The latter output voltage it arrives at the output 74 of the delay line. The 
is applied to a diode 44 which controls the pulse delay line output is the input to the N gate 64 
width of the output from a monostable Phanta- 70 and P gate 58 as previously. If any one of the 
stron 46. The circuit diagram and description delay elements 70 is to be omitted by reason of 
of a monostable Phantastron of a suitable type the requirement for a lesser delay, the address 
will be found described and shown in detail on from the register can be used to close any one 
page 197 of a book by Chance et al., entitled Wave of the shunting switches 82 so that the pulse from 
Forms, published by the McGraw-Hill Book Com- 75 the source bypasses the delay elements. 
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As an illustration, if a switch has (.6 cores, it 
could require a total of four delay elements in 
the delay line, the delay due to .any one element 
being twice that of the preceding element. This 
is illustrated by the numeral inside a delay rep- 5 
resenting rectangle which is indicative of the 
amount of the delay. The binary address is 
complemented in this instance by the manner 
of connection to the delay line, the highest order 
trigger circuit in the register for this purpose 10 
is connected to actuate the lowest order delay 
element switch, and similarly the lowest order 
trigger circuit of the register is connected to 
actuate the highest order delay element switch. 

A number of schemes may be utilized to embody 15 
the system shown in Fig. 3. Of course, the reg¬ 
ister output may be connected to relays v/hose 
contacts serve as switches for connecting in the 
delay elements or for shunting them. 

A preferred embodiment for the delay line may 20 
be seen in Fig. 4. The delay line consists of a 
resistor SO in series with the input terminal 72. 
From the input terminal 72, connection is also 
made through a number of diodes 32, 94 to ca¬ 
pacitors 98 which have values of capacitance se- 25 
lected in accordance with a binary progression, 
namely, for a 16-core switch, the capacitance 
connected to the diode 92 at the input end of the 
delay line would be 16 times the capacitance at 
the end of the delay line. The other capacitor so 
values are selected in accordance with a binary 
progression 1, 2, 4, 8 . From the output side of the 
resistor there is connected another diode 94, 94', 

94” for each of the diodes 92, 92', 92” connected 
to the capacitors. These other diodes 94, 94', 94” 35 
have their anodes connected to the resistor SO 
and their cathodes connected to the anodes of the 
first diode set 32, 92', 92”. A third diode 96, 98', 

96” is coupled from each of these junction points 
to the outputs from the address register 49. 40 
These outputs may be applied through cathode 
followers (not shown) or some other low im¬ 
pedance current supplying device. The connec¬ 
tions to the register are, as previously indicated 
for Fig. 3, in a manner so that a complement of 
the binary address in the register is achieved. 45 

The most significant or highest order trigger 
circuit in the register is coupled to the third diode 
at the output side of the delay line which is the 
one which is connected to the capacitance hav¬ 
ing the lowest value. The other trigger circuits 50 
of the register are all connected in their descend¬ 
ing binary order to the diodes connected to the 
capacitors respectively in the ascending binary 
order. Accordingly, the address in the register 
serves to charge the various capacitors in the 55 
delay line complementary-wise through these di¬ 
odes. For example, suppose a core number is 
0011 and the time delay required for each core 
is to. The value of C and R are selected so that 
the product is proportional to to. The required 60 
delay is HOOto or 12fo. The connections from 
the register to the delay line are such as to 
charge up capacitors C and 2C by the 0011 ad¬ 
dress established in the register through the 
diodes 98”', 96”. Any pulse from the write 65 
pulse source 48, in traveling down the delay line 
is delayed by having first to charge up any ca¬ 
pacitors not previously charged up from the reg¬ 
ister. Accordingly, the time constant of the de¬ 
lay line is the product of the resistor times the 70 
capacitors not charged up by the register, 
(4C+8C) =12RC. A positive pulse applied to the 
inputs of the delay line from the writing pulse 
source would therefore be delayed by an inter¬ 
val 12fo. 75 


8 

When the driving pulse from the write pulse 
source 48 finishes, the capacitors, which are 
charged up are quickly discharged by means of 
the diodes 92, 92” connected on the input side 
of the resistor through the write pulse source 
48. This quickly restores the delay line in time 
for a second application of a driving pulse if re¬ 
quired. 

It has been found that in certain types of 
switches the delay is not a linear function of the 
number of cores being traversed by the driving 
or selecting pulses. For example, in one 16-core 
switch it was found that the delay increased ap¬ 
proximately linearly until the 8 th core and there¬ 
after did not increase appreciably. In this par¬ 
ticular switch sufficient correction could be made 
by correcting the most and next most significant 
digits only until the eighth core and thereafter 
correcting on the most significant digit only. A 
circuit for accomplishing this type of compensa¬ 
tion is shown in Fig. 5. 

The delay line circuit is arranged in much the 
same fashion as the previous one except that 
only the two most significant digits are used 
and the delay line circuit is connected to give 
the required nonlinear effect. As before, diodes 
94, 94' which have their anodes coupled to the 
input resistor 99 are used for charging from the 
write pulse source 48. The other diodes 9S, 3S' 
are used for charging from the register 48. The 
diodes 92, 92' connected between the write pulse 
source 48 and the capacitors 98, 98' are used 
for discharging them. The product RC is ar¬ 
ranged to be proportional to 4fo. If the binary 
number of a switch core is 0011 or less, both 
capacitors 98, 98' are charged by a pulse from 
the write pulse source and the delay is 8 to. If 
the number of a switch core is between 0100 
and 0111, the register 40 charges the first 
capacitor 98, thus removing the delay effect of 
one capacitor making the delay 4to. Between 
switch core numbers 1000 and 1011 both capaci¬ 
tors 98, 98' are charged through the diodes 9G', 
(90 coupled to the 2 3 output lead from the 
register, thus making the delay zero. Between 
switch core numbers 1100 and 1111 both diodes 
95', 100 coupled to the 2 3 lead, are still operated 
and therefore the delay is still zero. Hence the 
desired compensation has been achieved. 

It is obvious that almost any type of nonlinear 
delay encountered in practice may be compen¬ 
sated by suitable arrangement of the diode 
switches and therefore the method is applicable 
whatever the nature of the delay. 

The various pulse sources designated as “write 
pulse source,” “N restore pulse source” and 
“write P source,” as well as the univibrators, 
may all be univibrators or one shot flipfiops of 
the type found described on page 50 et seq. in 
a book by O. S. Puckle, entitled Time Bases, 
published by John Wiley and Sons, 1st edition. 

There has been shown and described herein¬ 
above a novel and useful system for eliminating 
the delay factors occurring in magnetic switches 
which prevent the coincidence in drives from 
those switches when they are used for driving 
apparatus requiring switch output coincidence. 

What is claimed is: 

1. In a magnetic memory system of the type 
wherein a first and a second magnetic switch, 
each including a plurality of magnetic cores, 
and means to selectively drive one of said cores, 
are arranged to selectively drive the magnetic 
cores of a magnetic matrix memory, apparatus 
for insuring the coincidence of the drives from 
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both switches to a core in said memory compris¬ 
ing, for each switch, means to establish the 
address of a magnetic switch core selected to be 
driven, means to generate driving currents for 
driving a selected, magnetic switch core, arid 
means for delaying the application of said driv¬ 
ing currents to said selected magnetic switch, 
core for a time controlled by said means in 
which said address is established. 

2. In a magnetic memory system of the type 
wherein a first and a second magnetic switch, 
each including a plurality of magnetic cores and 
means to selectively drive one of said cores, are 
arranged to selectively drive the magnetic cores 
of a magnetic matrix memory, apparatus for in¬ 
suring the coincidence of the drive from each 
switch to a core in said memory comprising, for 
each switch, digital register means to establish 
the address of a switch core selected to be driven, 
an inoperative gate means, means to render said 
gate means operative after an interval the length 
of which is controlled by the address in said 
register means, and means to generate driving 
currents for driving a selected magnetic switch 
core responsive to said gate means becoming 
operative. 

3. In a magnetic memory system as recited in 
claim 2 wherein said means to render said gate 
means operative after an interval the length of 
which is controlled by the address in said regis¬ 
ter means includes network means coupled to 
said register means to provide a signal which is 
an analogue representation of the complement 
of the address in said digital register means, 
means to generate a signal to render said gate 
means operative, and means to delay the appli¬ 
cation of a signal generated by said last named 
means to said gate means for a time determined 
by the signal from said means to provide said 
analogue representation signal. 

4. In a magnetic memory system as recited in 
claim 2 wherein said means to render said gate 
means operative after an interval the length of 
which is controlled by the address in said register 
means includes a controllable delay line having 
a pair of input terminals a pair of output ter¬ 
minals, a resistor connected in series between 
said input and output terminals, a plurality of 
condensers, a separate rectifier means connected 
to each of said plurality of condensers, and 
means connecting said condenser and rectifying 
means across said output, means coupling said 
register to said plurality of condensers to place 
a charge on some of said condensers in accord¬ 
ance with the address in said register, and means 
to apply a signal to said delay line input ter¬ 
minals to charge up the remaining ones of said 
condensers before rendering said gate means 
operative. 

5. In a magnetic memory system of the type 
wherein a first and a second magnetic sv/itch, 
each including a plurality of magnetic cores and 
means to selectively address each core, are ar¬ 
ranged to selectively drive the magnetic cores 
of a magnetic matrix memory, apparatus for 
insuring a coincidence of the drives from both 
switches to a core in said memory comprising, for 
each switch, a digit register, means to establish 
the address of a core desired to be driven in 
said register, a plurality of inoperative gates, 
one for each digit in said register, means to 
prime said inoperative gates for operation in 
accordance with the address in said digit regis¬ 
ter, means to generate driving currents for said 
desired core responsive to operation of said gates. 
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means coupled to said digit register to generate 
a signal which is an analogue representation 
of the complement of the address in said digital 
register, means to generate a signal to operate 
5 the inoperative gates primed by said digit regis¬ 
ter, and means to control said last named means 
to delay the application of a signal therefrom to 
said gates .for a time determined by ..said analogue 
signal. 

10 6. In a magnetic memory system of the type 

wherein a first and a second magnetic switch are 
arranged to selectively drive the magnetic cores 
of a magnetic matrix memory, each switch in¬ 
cluding a plurality of magnetic cores, means to 
15 selectively address each core to thereby drive it 
from one polarity to the opposite polarity, and 
means to restore said cores to said one polarity, 
apparatus for insuring a coincidence of drives 
from both switches comprising, for each switch, 
20 a digit register, means to establish the address 
of a core desired to be driven in said register, 
a plurality of inoperative gates, one for each digit 
in said register, means to prime said inoperative 
gates for operation in accordance with the ad- 
25 dress in said digit register, means to generate 
driving currents for said desired core responsive 
to operation of said gates, means coupled to said 
digit register to generate a signal which is an 
analogue representation of the complement of 
30 the address in said digital register, means to gen¬ 
erate a signal to operate the inoperative gates 
primed by said digit register, and means to con¬ 
trol said last named means to delay the applica¬ 
tion of a signal therefrom to said gates for a 
35 time determined by said analogue signal, an op¬ 
erative means to generate a restoring current for 
said switch cores, means to apply a delayed sig¬ 
nal from said gate signal generating means to 
render operative said inoperative means to gen- 
40 erate a restoring current and means to apply 
said restoring current to said means to restore 
said cores to said one polarity. 

7. In a magnetic memory system of the type 
wherein a first and a second magnetic switch, 

45 each including a plurality of magnetic cores and 
means to selectively address each core, are ar¬ 
ranged to selectively drive the magnetic cores of 
a magnetic matrix memory, apparatus for in¬ 
suring a coincidence of the drives from both 
50 switches to a core in said memory comprising, for 
each switch, a digit register, means to establish 
the address of a core desired to be driven in said 
register, a plurality of inoperative gates, one for 
each digit in said register, means to prime said 
55 inoperative gates for operation in accordance 
with the address in said digit register, means to 
generate driving currents for said desired core 
responsive to operation of said gates, a control¬ 
lable delay line, means to establish the delay pro- 
00 vided by said delay line proportional to the com¬ 
plement of the address in said digit register, 
means to apply a signal to the input end of said 
delay line, and means to apply the output from 
said delay line to said primed gates to render 
Q5 them operative. 

8 . In a magnetic memory system of the type 
wherein a first and a second magnetic switch 
are arranged to selectively drive the magnetic 
cores of a magnetic matrix memory, each switch 

70 including a plurality of magnetic cores, means to 
selectively address each core to thereby drive it 
from one polarity to the opposite polarity, and 
means to restore said cores to said one polarity, 
apparatus for insuring a coincidence of drives 
75 from both switches comprising for each switch a 
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digit register, means to establish the address of 
a core desired to be driven in said register, a plu¬ 
rality of inoperative gates, one for each digit in 
said register, means to prime said inoperative 
gates for operation in accordance with the ad¬ 
dress in said digit register, means to generate 
driving currents for said desired core responsive 
to operation of said gates, a controllable delay 
line, means to establish the delay provided by 
said delay line proportional to the complement 


12 

of the address in said register, means to apply a 
signal to the input end of said delay line, and 
electronic switch means at the output end 
of said delay line to apply its output as desired to 
5 said primed gates to render them operative or to 
means to generate a restoring current to render 
that means operative. 
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